Korean J. Environ. Agric.
Vol. 13, No. 3, December 1994

B fREAet HEAE REEEHIC A%
HBE - FRR - ARR - TR 2AA - HEH

Development of Mixed Pesticides Containiﬁg Herbicide and

Topdressing Fertilizer for Paddy Rice

Yang-Ho Park, Byung-Moo Lee, Seung-Soon Park, In-Yong Lee,

Young-Koo Kim and Young-Sun Park

Abstract

To develop mixed pesticides of herbicide and topdressing fertilizer for paddy rice, twelve
mixtures were formulated with combination of urea coated with different level of acrylic acid wax
(AAW) and four herbicides, which were thiobencarb, pretilachlor, mefenacet + bensulfuron-methyl
and mefenacet + bensulfuron-methyl + dymron, and effects of the mixtures for weed control,
phytotoxicity and rice tillering were investigated in the laboratory and the field experiments.

Release rates of active ingredient of herbicides in the distilled water were over 90% during
24 hours same as that of the reference herbicides. The release rates of nitrogen showed different
patterns according to coated level of granular urea with acrylic acid wax. Optimum release rate
of nitrogen as NH,-N was obtained by 55% AAW coating on urea for thiobencarb or pretilachlor
mixture, and by 4.0% AAW coating on urea for mefenacet + bensulfuron-methyl or mefenacet +
bensulfuron-methyl + dymron mixture.

The pesticide active ingredients of the mixtures were stable, which showed 3.7~8.0% of degra-
dation rate after 90 days of storage under 50°C.

Effects on weed control of mixtures were acceptable for both annual and perennial weeds, while
ACRI-M9213 mixture showed considerable phytotoxicity at double dose of standard. When treated
the mixed pesticides to paddy rice, rice growth status including culm length, ear length, panicle
number and polished rice yield exhibited no significant differences compared with the conventio-

nal treatment.
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Table 1. Common and chemical name of herbicides used.

Common name

Chemical name

Thiobencarb
Pretilachlor
Mefenacet

S-4-Chlorobenzy! diethylthiocarbamate
2-Chloro-2', 6'-diethyl-N-(2-propoxyethyl)acetanilide
2-(1,3-Benzothiazol-2-yloxy)-N-methylacetanilide

Bensulfuron-methyl ~ Methyl 2-((({((4,6-dimethoxy-pyrimidin-2-y])amino)carbonyl)amino)

sulfonyl) methyl) benzoate

Dymron 1-(a, o-Dimethyl benzyl)-3-P-tolyl urea
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Table 2. Coating rates of granular urea with acrylic acid wax.

Active ingredient Mixtures Coating rate(%) Target
Thiobencarb+ Urea ACRI-M9206 GR 45 Annual weeds
ACRI-M9207 GR 5.0 A
ACRI-M9208 GR 5.5 P
Pretilachlor+ Urea ACRI-M9209 GR 45 %
ACRI-M9210 GR 5.0 P
ACRI-M9211 GR 5.5 2
Mefenacet + Bensulfuron-M ACRI-M9212 GR 3.0 Annual and
+ Urea ACRI-M9213 GR 4.0 Perennial weeds
ACRI-M9214 GR 5.0 2
Mefenacet + Bensulfuron-M ACRI-M9215 GR 3.0 2
+Dymron+ Urea ACRI-M9216 GR 4.0 o
ACRI-M9217 GR 5.0 2
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Table 3. GLC and LC conditions for analysis of active ingredients in mixtures.

Active ingredient Instrument Analytical condition
Thiobencarb GLC-FID Column : 3% SE-30 on
(Hitachi-263-70) chromosorb(80/100mesh)
Temp. : detector 250°C
oven 190°C
inject.  220°C
Pretilachlor GLC-FID Column : 3% SE-30 on
(Hitachi-263-70) chromosorb(80/100mesh)
Temp. : detector 250°C
oven 230°C
inject.  240°C
Mefenacet GLC-FID Column : 3% SE-30 on
(Hitachi-263-70) chromosorb(80/100mesh)
Temp. : detector 250°C
oven 240°C
inject.  245°C
Bensulfuron-methyl LC Column : Lichrosorb RP-18
(Perkin Elmer LC-15B Elution solvent : CH;OH/H,0(60/40, V/V)
UV-Detector)
Dymron LC Column : Lichrosorb RP-18
(Perkin Elmer LC-15B Elution solvent : CH,0 H/H,0(50/50, V/V)
UV-Detector)

Table 4. Recipes of the mixture formulation of herbicide and fertilizer.

Percentage of weight (%)

Material
ACRI-M9208GR  ACRI-M9211GR  ACRI-M9213GR  ACRI-M9216GR

Technical

Thiobencarb 42 - - -

Pretilachlor - 1.2 — -

Mefenacet - - 21 2.1

Bensulfuron-M — 0.078 0.078

Dymron - - 09
Surfactant 0.2 0.2 35 2.0
White carbon 2.0 15 3.0 15
Coating material 51 53 3.7 3.7
Urea rest rest rest rest
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Table 5. Release rate of herbicide active ingredient in distilled water from the mixtures(unit . %)

L. ) Tested Urea coating hours
Active ingredient .

mixtures rate(%) 12 24 48

Thiobencarb+ Urea ACRI-M9206 GR 4.5 78.2 93.6 98.8
ACRI-M9207 GR 5.0 77.1 945 99.1

ACRI-M9208 GR 5.5 77.6 95.8 994

Thiobencarb GR - — 78.5 94.7 98.7
Pretilachlor + Urea ACRI-M9209 GR 4.5 776 95.9 97.3
ACRI-M9210 GR 5.0 784 97.2 99.2

ACRI-M9211 GR 5.5 76.8 98.1 100

Pretilachlor GR — - 78.1 974 99.6
Mefenacet + ACRI-M9212 GR 3.0 714 95.2 99.2
Bensulfuron-M + Urea ACRI-M9213 GR 4.0 73.2 96.4 939
ACRI-M9214 GR 5.0 70.9 93.7 97.7

Mansukgun GR - - 70.7 95.6 984
Mefenacet + ACRI-M9215 GR 3.0 70.8 94.1 97.9
Bensulfuron-M + ACRI-M9216 GR 4.0 73.6 954 994
Dymron+ Urea ACRI-M9217 GR 5.0 73.2 92.2 98.1
Mamuri GR - - 69.4 94.9 98.6
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Table 6. Release rate of total nitrogen in distilled water from the mixtures. (unit © %)

Tested Urea coating Days after treatment

mixtures rate(%) 1 3 5 7 10 day
ACRI-M9206 GR 45 39.0 50.0 53.6 74.8 92.9
ACRI-M9207 GR 5.0 244 283 55.1 66.8 79.8
ACRI-M9208 GR 55 42 4.9 242 25.6 321
ACRI-M9209 GR 45 48.8 63.1 66.2 78.0 92.0
ACRI-M9210 GR 5.0 14.7 57.7 64.3 7.7 75.4
ACRI-M9211 GR 55 2.8 30 8.8 102 252
ACRI-M9212 GR 30 50.2 52.4 52.5 77.0 81.6
ACRI-M9213 GR 4.0 79 16.0 46.0 49.8 63.5
ACRI-M9214 GR 5.0 22 39 14.8 231 238
ACRI-M9215 GR 30 419 60.2 69.5 82.7 87.2
ACRI-M9216 GR 4.0 17.6 529 52.9 61.1 75.0
ACRI-M9217 GR 5.0 44 289 289 34.7 47.0

Table 7. Changes of NH{-N content in the soil treated with the mixtures.

Urea coating Treated date Nitrogen content in soil(ppm)

Mixtures

rate(%) (DAT)* 6 11 16 21 26 31 36days
Urea - 15 - - 33 162 218 197 169
ACRI-M9206 GR 45 5 34 181 213 198 175 138 -
M9207 GR 5.0 » 31 172 192 218 166 131 -
M9208 GR 55 v 11 ° 97 196 208 220 138 -
ACRI-M9209 GR 45 A 33 168 228 180 165 141 -
M9210 GR 5.0 . 32 143 191 209 156 121 -
M9211 GR 55 “ 8 31 119 202 244 176 -
ACRI-M9212 GR 3.0 10 ~ 35 167 207 207 190 145
M9213 GR 40 2 ~ 19 162 199 225 188 126
M9214 GR 5.0 2 - 11 64 152 180 202 225
ACRI-M9215 GR 3.0 ’ - 37 18 209 202 173 135
M9216 GR 40 ” - 18 148 205 225 188 116
M9217 GR 5.0 v - 14 78 173 202 227 184

* DAT : days after transplanting
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Table 8. Degradation rates of pesticide active ingredients in the mixtures under 50°C storage con-

dition.
Active Content of Degradation rate (%)
Mixtures . . .
ingredient ai(%) 15 30 60 90 days

ACRI-M9208 GR Thiobencarb 4.2 0.35 0.88 237 3.68
M9211 GR Pretilachlor 12 0.88 1.28 4.01 7.82
ACRI-M9213 GR Mefenacet 2.1 0.59 132 2.73 4.03
Bensulfuron-M 0.078 0.91 2.13 4.68 7.54

M9216 GR Mefenacet 2.1 0.52 1.78 341 4,75
Bensulfuron-M 0.078 0.74 173 4.89 7.96

Dymron 0.9 0.54 0.97 2.24 3.87

Table 9. The weed control effect and the phytotoxicity of the mixtures.

Control effect (%) Phytotoxicity
Herbicides
Annual Perennial Standard Double
ACRI-M9208 GR 94.9 - 1 3
Thiobencarb GR 93.2 — - -
ACRI-M9211 GR 85.6 - 2 3
Pretilarchlor GR 93.5 — — -
ACRI-9213 GR 98.1 87.0 1 4
Mansukgun GR 97.8 85.3 - -
ACRI-M9216 GR 98.0 86.1 1 3
Mamuri GR 93.9 85.9 - -
Yunani GR 98.3 912 — ~
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Table 10. The rice growth status and the yield in the treatment of the mixtures.

35 days Harvest time
Mixtures
Plant height Stem number Culm length  Ear length Panilcles Yield
(em) (No) (cm) (cm) /hill(No) (kg/10a)
ACRI-M9208 GR 422 19.8 79.1 184 14.4 411 A
Thiobencarb GR 42.2 226 79.6 18.1 14.7 415A
ACRI-M9211 GR 38.6 202 804 19.0 154 422 A
Pretilarchlor GR 41.7 21.2 81.6 182 16.0 426 A
ACRI-M9213 GR 436 220 822 18.9 15.5 451 A
Mansukgun GR 424 21.7 83.3 189 15.1 427 A
ACRI-M9216 GR 413 247 78.6 182 16.8 421 A
Mamuri GR 41.1 22.7 789 18.2 164 422 A
Yunani GR 41.8 20.7 82.7 184 15.1 418 A
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